Purpose Pain is common for hematopoietic stem cell transplant (HSCT) patients and may be experienced pre-transplant, acutely post-transplant, and for months or years following transplant. HSCT patients with persistent pain may be at risk for poor quality of life following transplant; however, the impact of pre-transplant pain on quality of life post-transplant is not well understood. Self-efficacy for chronic disease management is associated with quality of life among cancer patients and may impact quality of life for HSCT patients. The primary aim was to examine the effect of pre-transplant pain and selfefficacy on quality of life domains in the year following transplant. Methods One hundred sixty-six HSCT patients completed questionnaires providing information on pain, self-efficacy, and quality of life prior to transplant, at discharge, and 3-, 6-, and 12-months post-transplant as part of a longitudinal, observational study. Linear mixed modeling examined the trajectories of these variables and the effect of pre-transplant pain and self-efficacy on post-transplant quality of life. Results Pain and social and emotional quality of life remained stable in the year following transplant while self-efficacy and physical and functional quality of life improved. Pretransplant pain was significantly related to lower physical well-being post-transplant. Lower pre-transplant self-efficacy was related to lower quality of life across all domains posttransplant. Conclusion Above and beyond the effect of pre-transplant pain, self-efficacy for managing chronic disease is important in understanding quality of life following transplant. Identifying patients with pain and/or low self-efficacy pretransplant may allow for early intervention with selfmanagement strategies.
Introduction
Hematopoietic stem cell transplantation (HSCT) is a common and intensive treatment for many blood and marrow cancers [1] . Prior to transplantation, patients undergo a lengthy preparative regimen consisting of maximally tolerated doses of chemotherapy and/or radiation to both treat the disease and provide adequate immunosuppression to prevent rejection of the transplanted cells [2] . After completing the preparative regimen, patients receive either an autologous or allogeneic HSCT, receiving their own or donated stem cells, respectively [2] .
Selection of transplant type is associated with many factors including the patient's age, type of malignancy, as well as stage, disease status, and the availability of a donor [3] . While HSCT is associated with a higher survival rate overall, patients may experience a variety of physical (e.g., fatigue, nausea, pain) and psychological (e.g., anxiety, depression, cognitive problems) problems [4] . Patients receiving an allogeneic transplant face the added challenge of the potential for graft versus host disease (GvHD) and the continued use of immunosuppressive agents to prevent or treat GvHD posttransplant [2] .
Pain, in particular, presents a significant challenge for many patients as they undergo transplant and may negatively impact patients' quality of life following transplant [5] [6] [7] . Cancer patients with higher levels of pain often report decreased overall quality of life, poor physical and emotional functioning, and increased psychological distress [8, 9] . Pain is common for HSCT patients and may be experienced pretransplant, acutely post-transplant, and for months or years following transplant. Previous research suggests that 26-58% of HSCT patients report pain, with joint, bone, headache, mouth, gastro-intestinal, neuropathic, and thoracic pain being most frequently endorsed [8] [9] [10] [11] . Pain experienced as a result of HSCT is often related to the conditioning regimen (e.g., chemotherapy, irradiation) or to GvHD [5] . Pain that is present pre-transplant and persists in the years following transplant may be due to past treatments (e.g., chemotherapy-related neuropathic pain), disease-related pain (e.g., multiple myeloma bone pain), and/or comorbid chronic conditions (e.g., arthritis, diabetic neuropathy) [5] .
Studies have demonstrated that patients with pain pretransplant continue to experience significant pain in the years following transplant, and persistent pain is described as one of the most problematic symptoms [12] . HSCT patients endorsing post-transplant pain report lower levels of both physical and emotional functioning post-transplant, including less energy, worse mood, and greater sexual dysfunction [10] . In addition to the burden resulting from life-threatening chronic illness, invasive treatment regimens, and interruptions to normal routine, HSCT patients with a persistent pattern of preand post-transplant pain may be at risk for poor quality of life in the months following HSCT. However, the impact of pretransplant pain on HSCT patients' physical, emotional, social, and functional quality of life in the months and years following transplant is not well understood [5] .
Self-efficacy for chronic disease management, or confidence in one's ability to manage their disease symptoms [13] , may be an important factor in predicting HSCT patients' post-transplant quality of life. HSCT patients with persistent pain may experience low self-efficacy for managing their disease and its symptoms, which can be related to lower levels of physical and emotional well-being [14] . Cancer survivors, including HSCT patients, often experience multiple, cooccurring symptoms (e.g., pain, fatigue, psychological distress) [4] ; any one symptom may serve to exacerbate the effects of another symptom [15] . For example, in two recent studies, pain was found to be a potential risk factor for psychological distress among HSCT patients [9, 16] . As symptoms interact, symptom burden increases, which may significantly impact a patient's self-efficacy for symptom management [15] . Self-efficacy for symptom management is especially relevant for quality of life in HSCT populations due to the high symptom burden resulting from an intensive and protracted period of medical intervention [4] . While there is limited research on chronic disease self-efficacy and quality of life outcomes in HSCT patients, several studies have indicated that higher self-efficacy is related to better outcomes for chronic disease patients. For example, higher self-efficacy for pain control is related to lower levels of pain for cancer patients [17] and lower levels of pain, disability, and psychological distress for arthritis patients with chronic pain [18, 19] .
There is a need to more closely examine the effect of pain and chronic disease self-efficacy on post-transplant quality of life domains. Support for these associations would provide useful information for developing clinical services aimed at improving physical and emotional outcomes for patients following HSCT. The specific aim of the present study was to examine the relative contributions of pre-transplant pain severity and chronic disease self-efficacy to quality of life domains (i.e., physical, emotional, social, and functional) posttransplant. We hypothesized that higher levels of pretransplant pain and lower levels of pre-transplant chronic disease self-efficacy would be associated with lower levels of physical, emotional, social, and functional quality of life post-transplant.
Method Participants and procedure
Patients undergoing autologous and allogeneic HSCT were recruited from the adult bone marrow transplant clinic at Duke University Medical Center in the USA between August 2011 and February 2014. The data included in this study are from a larger, ongoing project examining patient quality of life over the course of HSCT. The parent observational, longitudinal study was designed to examine the experience of HSCT patients pre-and post-transplant with patients being asked to complete questionnaires pre-transplant and post-transplant for up to 2 years following transplant. Exclusion criteria included inability to complete self-report questionnaires due to language or medically documented severe cognitive impairments (e.g., dementia, Alzheimer's disease). All other individuals treated at the adult bone marrow transplant clinic were eligible for the parent study. The study was approved by the Institutional Review Board. Informed consent was obtained from all individual participants included in the study.
The present analyses included data from patients who completed self-report questionnaires assessing pain, chronic disease self-efficacy, and quality of life (i.e., physical, emotional, social, functional) at pre-transplant and again at least once post-transplant (i.e., at discharge to home, 3-, 6-, and/or 12-months post-transplant). Figure 1 presents a depiction of the timeline of assessments. Pre-transplant questionnaires were given to patients in the clinic approximately 1 week prior to their scheduled transplant during the conditioning regimen. Post-transplant questionnaires were given to patients approximately 1 week prior to their scheduled discharge to home, and then completed by mail or web-based platform (Qualtrics) at 3-, 6-, and/or 12-months post-transplantation.
Variables and measurement
Sociodemographic and clinical variables Patients were asked to provide their age, gender, race, partner status, employment, and highest level of education at the pre-transplant assessment. Clinical variables (i.e., transplant type, diagnosis, date of transplant, and GvHD status) were abstracted from patients' medical records.
Pain The pain intensity scale of the Brief Pain Inventory (BPI) [20] was used to assess severity of pain. The pain intensity scale consists of four 0 to 10 scale ratings of the intensity of pain experienced in the past week. These items were averaged to create a total score; higher scores indicated greater pain. Prior studies with this scale have shown good internal reliability, test-retest reliability, and validity [21] . Cronbach's alpha in this sample was computed for each assessment and ranged from 0.84 to 0.92.
Self-efficacy Self-efficacy was measured using the SelfEfficacy for Managing Chronic Disease 6-Item Scale (SE-CD) [22] , which assesses patients' confidence in their abilities to manage their symptoms (i.e., fatigue, pain, emotional distress, other symptoms, and health problems) while doing activities and confidence in managing chronic disease. Patients were asked to respond on a scale of 1 Bnot at all confident^to 10 Btotally confident.^The total score was calculated as the average of these items, with higher scores indicating greater self-efficacy. In this sample, Cronbach's alpha was computed for each assessment and ranged from 0.93 to 0.95.
Quality of life
The Functional Assessment of Cancer Therapy-Bone Marrow Transplant (FACT-BMT) [23] was used to assess quality of life. The FACT-BMT is composed of the Functional Assessment of Cancer Therapy-General (FACT-G) and a 10-item BMT-specific subscale. For the purposes of the present analyses, only the FACT-G was used. The FACT-G is composed of four quality of life domains: physical well-being (seven items), emotional well-being (six items), social well-being (seven items), and functional well-being (seven items). Items are rated on a 5-point scale ranging from 0 Bnot at all^to 4 Bvery much.^Items are summed, with higher scores indicating greater physical, emotional, social, and functional well-being. For the purposes of this study, the single pain item was removed from the physical well-being scale prior to scoring. The FACT-G has undergone extensive psychometric testing [24] and has been shown to have good psychometric properties for use with bone marrow transplant patients [23] . For the present study, Cronbach's alpha was computed for each assessment, and the subscales were found to have high internal consistency reliability (physical well-being α = 0.78 to 0.87; emotional well-being α = 0.71 to 0.87; social well-being α = 0.65 to 0.74, functional well-being α = 0.81 to 0.86).
Statistical analysis
Descriptive statistics are provided for participant demographic characteristics and medical variables. Preliminary analyses (bivariate correlations) were conducted to examine associations between study variables (pain, chronic disease selfefficacy, and quality of life domains) assessed pre-transplant and participant demographic and medical characteristics. Longitudinal linear mixed models (MIXED procedure, SPSS 19) [25] examined changes in pain, self-efficacy for chronic disease management, and each of the four quality of life domains from pre-to post-transplant. Time was coded as months since transplant. Statistical significance was considered at the level of p < 0.05.
Multivariate linear mixed models examined the relative contributions of pre-transplant pain and self-efficacy to posttransplant quality of life. This data analytic method is appropriate for correlated data (e.g., repeated measures collected from an individual), uses all available repeated data, and allows for randomly missing observations within a subject. To address non-independence due to repeated measures from participants, data were nested within participants. Based on
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One-week prior to discharge 3-months posttransplant 6-months posttransplant 12-months posttransplant Fig. 1 Timeline of assessments offered to participants in the present study preliminary analyses (p < 0.05), we included age, gender, education, marital status, and type of transplant (i.e., autologous vs. allogeneic) as well as pre-transplant quality of life as control variables. For interpretability, pre-transplant pain, selfefficacy, and quality of life were centered at the mean. The model specifications followed Singer and Willett's (2003) recommendations for identifying the best fitting model for the variances and covariances of the variables under study [26] . Figure 2 provides the study flow diagram. Four hundred twentyseven patients were identified pre-transplant, and 261 (61.1%) completed the pre-transplant assessment. Of the remaining 166, 44.0% (n = 73) declined participation and 56.0% (n = 93) completed post-transplant questionnaires but were unable to complete pre-transplant questionnaires due to their preparative regimen or illness. One hundred sixty-six patients (response rate: 63.6%) completed an assessment pre-transplant and at least one assessment post-transplant (one post-assessment n = 72, two postassessments n = 44, and three or more post-assessments n = 50). The timing of these post-transplant assessments varied across participants, with 84 completed at discharge to home, 93 completed at 3-month post-transplant, 86 completed 6-month post-transplant, and 61 completed 12-month post-transplant.
Results

Sample description
Data from the remaining 95 participants were excluded from the present analyses (36.4%). Participants with pre-transplant questionnaires were excluded if they had received a diagnosis of post-transplant chronic, severe GvHD (n = 17), did not complete questionnaire packets post-transplant (n = 36), had incomplete post-transplant data (i.e., did not complete the BPI; n = 1), or were deceased (n = 41). Compared to study participants, patients who did not return questionnaires or returned incomplete questionnaires were significantly younger (M = 55.7 vs. M = 59.8 years; p = .01). Patients who were too ill to participate or deceased were more likely to have undergone allogeneic transplant versus autologous transplant (63.4 vs. 36.6%; p < .001). Participants and non-participants did not significantly (p > .10) differ on other demographic or medical characteristics. Completed the pretransplant assessment and at least one posttransplant assessment n=166
Completed assessment one week prior to scheduled discharge home n=84
Completed assessment 3-months posttransplant n=93
Completed assessment 6-months posttransplant n=86
Completed assessment 12-months posttransplant n=61
Excluded: n=54 (i.e., posttransplant chronic, severe GvHD, incomplete assessments) Deceased: n=41
Assessments were offered one-week prior to discharge and again 3-, 6-, and 12-months post-transplant
college, and 42.2% had received a college or graduate degree (4.2% did not report education). The majority (72.9%) of participants received autologous HSCT (i.e., receiving their own stem cells) while just over a quarter (27.1%) received allogeneic HSCT (i.e., donor stem cells).
Bivariate correlations pre-transplant
Correlations between patient characteristics and study variables (pain, chronic disease self-efficacy, and quality of life) at the pretransplant assessment are presented in Table 2 . Older age was associated with greater emotional well-being (r = 0.17, p = .03), and having more education was associated with greater selfefficacy (r = 0.22, p = .01). Women reported lower physical well-being relative to men (r = − 0.15, p = .05). Married patients reported greater social well-being (r = 0.27, p = .01) and lower functional well-being (r = − 0.17, p = .03) compared to unmarried patients. Patients undergoing autologous transplant had greater pain (r = −.19, p = .02) relative to those undergoing allogeneic transplant. Quality of life variables were significantly correlated with each other at the pre-transplant assessment (ps < 0.05; see Table 2 ), with the exception of social wellbeing and functional well-being. Greater pain was associated with lower self-efficacy, physical well-being, emotional well-being, and functional well-being (ps < 0.05). Self-efficacy was positively associated with each of the quality of life domains (ps < 0.01).
Linear mixed models
Longitudinal analyses Table 3 presents the means and standard deviations for study variables of interest (i.e., pain, self-efficacy, and quality of life domains) at each of the five time points. Separate longitudinal linear mixed models examined changes in pain, self-efficacy for chronic disease management, and each of the four quality of life domains (physical, emotional, social, and functional well-being) over time Table 4 presents the fixed effects for linear mixed models examining associations between pre-transplant pain and chronic disease self-efficacy and post-transplant quality of life domains. Each model controlled for pre-transplant quality of life, age, gender, education, marital status, and type of transplant (i.e., autologous vs. allogeneic) and included pre-transplant pain and selfefficacy as predictors. After accounting for relevant covariates, both pre-transplant pain (B = − 0.42, SE = 0.16, t = − 2.54, p = .01) and self-efficacy (B = 0.46, SE = 0.15, t = 3.10, p = .002) were significantly associated with post-transplant physical well-being. Results showed that a one point increase in pretransplant pain was associated with a 0.42-point decline in posttransplant physical well-being. A one point increase in pretransplant self-efficacy was associated with a 0.46-point increase in post-transplant physical well-being. Pre-transplant chronic a Other diagnoses include the following: acute lymphoblastic leukemia, Blackfan-Diamond anemia, Burkitt's lymphoma, chronic granulomatous disease, chronic lymphocytic leukemia, chronic myelogenous leukemia, diffuse large B cell lymphoma, follicular lymphoma, myelofibrosis, myeloproliferative disorder, pancytopenia, peripheral T cell lymphoma, plasmacytoid dendritic cell neoplasm, and T cell non-Hodgkin's lymphoma disease self-efficacy was significantly and positively associated with post-transplant emotional (B = 0.27, SE = 0.11, t = 2.40, p = .02), social (B = 0.30, SE = 0.13, t = 2.30, p = .02), and functional (B = 0.73, SE = 0.19, t = 3.75, p < .001) well-being while pre-transplant pain was not (ps > .05). This suggests that pre-transplant self-efficacy is associated with these quality of life domains above and beyond the effect of pain.
Multivariate analyses
Discussion
This study examined changes in pain, chronic disease self-efficacy, and quality of life from pre-to post-transplant as well as the impact of pre-transplant pain and self-efficacy on post-transplant quality of life across four domains (i.e., physical, emotional, social, and functional). Overall, chronic disease self-efficacy, physical well-being, and functional well-being improved from pre-to post-transplant. Pain, emotional well-being, and social well-being remained stable. In multivariate analyses, patients who had higher levels of pain before undergoing transplant were more likely to have lower physical quality of life post-transplant. We also found that low levels of self-efficacy for chronic disease self-management prior to transplant was associated with decreased quality of life following transplant across all four quality of life domains assessed. These findings are particularly striking given that they were observed for as long as 12 months following transplant and that our analyses allowed us to control for Table 3 Mean values of pain, self-efficacy, and quality of life domains at pre-and post-transplant time points
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Pre-transplant 1-week prior to discharge 3 months 6 months 12 months n = 166 n = 84 n = 93 n = 86 n = 61 important demographic (i.e., age, gender, education, marital status) and medical (i.e., type of transplant) variables as well as pre-transplant quality of life. Taken together, these results suggest that pain severity and low chronic disease self-efficacy prior to transplant may be risk factors for poor quality of life in the year following transplant.
As expected and consistent with prior research, both physical and functional well-being improved for patients in the year following transplant [27, 28] . The disease itself, patients' preparative regimens, and the transplantation process may result in impairments in physical and functional well-being [29] . As time since transplantation increases, these quality of life domains appear to recover. Emotional and social well-being remained stable from pre-to post-transplant. Research examining changes in emotional and social well-being has been inconsistent, with some studies reporting improvements and others reporting no change [27, [29] [30] [31] . Discrepancies found between the results of this study and others may also be a function of the quality of life instrument being used as well as the sample being studied (e.g., allogeneic only, autologous only) [29, 32, 33] . Studies that have included both autologous and allogeneic transplant patients using the FACT-BMT have reported similar results [30, 31] .
Pain is a common and burdensome concern for HSCT patients [5, 11] . Many patients report pain pre-transplant and continue to experience pain in the months or years following transplant [5, 11, 12, 34] . The present study suggests that pain severity may remain stable from pre-transplant to up to 1-year post-transplant; this study examined pain for up to 12-month post-transplant and the analyses controlled for important painrelated variables. Our results also suggest that higher pain pretransplant may negatively impact patients' physical wellbeing in the year following transplant. Careful and routine assessment of pain prior to transplant could be potentially useful in identifying HSCT patients at risk for developing persistent pain and poor quality of life following transplant. Future studies should consider examining the impact of pretransplant pain on a wider array of patient outcomes throughout the course of transplant and recovery (e.g., adherence, complications, functional status, treatment outcomes) and investigate strategies for utilizing assessment of pre-transplant pain to identify patients in need of additional support.
Perhaps the most interesting finding from the present study is the relationship between chronic disease self-efficacy and quality of life. While self-efficacy for chronic disease management appears to improve over time, we found that pretransplant chronic disease self-efficacy was associated with post-transplant quality of life across all four domains; patients with lower self-efficacy experienced poorer physical, functional, emotional, and social well-being in the year following transplant after controlling for pre-transplant pain and relevant covariates. This suggests that self-efficacy may independently contribute to quality of life for HSCT patients above and beyond the effect of pain on quality of life. This finding highlights the utility of identifying patients with low pre-transplant self-efficacy and providing early intervention to enhance chronic disease self-efficacy during and in the months following HSCT. While significant pre-transplant evaluations of patients are routine in clinic [35] , they rarely assess patients' self- Pre-transplant functional well-being** 0.42 0.07 6.04 < .001
Pre-transplant pain − 0.14 0.20 − 0.71 .48
Pre-transplant self-efficacy** 0.73 0. efficacy for chronic disease management. Use of a brief selfefficacy measure, like the one used in the present study [22] , during the pre-transplant evaluation may be a feasible strategy for identifying patients who may be at risk for poor posttransplant quality of life and may most benefit from an intervention aimed at improving chronic disease self-efficacy. Several psychosocial strategies and interventions have been shown to increase self-efficacy for disease and/or symptom (e.g., pain) management in patients with chronic disease [18, 36] . Interventions may include strategies for and assistance with self-management tasks (e.g., symptom management, medical management, role management, emotional management) as well as specific self-management skills like problem solving, decision making, action planning, and selftailoring. These interventions are thought to improve outcomes by enhancing self-efficacy [36] . For example, Larson et al. (2014) found that an intervention designed to enhance exercise self-efficacy in patients with chronic obstructive pulmonary disease led to improved disease self-management (i.e., increased physical activity) [37] . Another recent study found that a short, mobile health intervention focused on pain management led to increases in self-efficacy for pain management in patients with diverse cancer diagnoses (i.e., breast, lung, prostate, colorectal) [38] . Overall, the use of mobile health technology to deliver interventions to improve selfefficacy for disease and symptom (i.e., pain) management has been found to be feasible, acceptable, and to present low burden to cancer survivors [39] . Results of this work suggest that the magnitude of the effects of mobile health interventions on improvements in patient self-efficacy is comparable to those found for in-person interventions [39] . However, mobile health technology may be a superior treatment modality for HSCT patients because it can help to improve patients' access to interventions. HSCT patients may live many miles from the medical centers where they have been treated. Mobile health technology can serve to reduce barriers to accessing interventions (e.g., transportation, time, physical limitations, costs). We are currently investigating a pain coping skills training protocol that aims to improve pain management, including self-efficacy for pain management, for patients with pain following HSCT. This protocol uses a tablet computer to deliver the intervention in patients' homes to increase the accessibility of the intervention.
The majority of interventions have been conducted in the context of clinical research; however, it may be possible to integrate these strategies into the clinical setting. For example, patients receive significant pre-transplant instruction and posttransplant education prior to discharge. Integrating selfmanagement strategies into these sessions may result in long-term benefits for patients post-transplant. Additionally, oncology nurses may be well suited to provide patients with self-management strategies, and, in fact, suggestions for integrating symptom self-management into nurses' clinical practices have been proposed [15] . Recommendations include having nurses partner with patients to develop a tailored and individualized plan for self-management.
The present study has several strengths, including a longitudinal design and control for covariates shown to be associated with quality of life in prior studies (e.g., age, gender, transplant type, education) [28, 40] . Additionally, this study used a robust analytic strategy, linear mixed modeling, allowing for the inclusion of cases with missing data. This technique is superior to analytic strategies that utilize casewise or list-wise deletion (e.g., repeated measures ANOVA). Finally, to our knowledge, this study is one of the first to examine the relationship between self-efficacy for disease management and quality of life for HSCT patients and suggests that interventions designed to enhance self-efficacy for chronic disease management may enhance quality of life in the year following transplant.
There are some limitations that should be considered when interpreting the results of the current study. First, this study is observational so no causal statements can be made about the direction of the relationships between pain, chronic disease self-efficacy, and quality of life. Second, all participants were recruited from a single site, the sample was primarily Caucasian and diagnosed with multiple myeloma, and patients with chronic, severe GvHD were excluded, limiting the generalizability of results to other racial/ethnic groups and patients populations. Future studies utilizing a more diverse sample (e.g., recruitment from multiple transplant centers, sample with increased racial diversity, sample with more diverse disease characteristics) of HSCT patients are warranted to confirm the relationships found in the present study. Third, data from 95 participants (36.4%) who completed pre-transplant questionnaires were excluded from analyses (i.e., diagnosis of post-transplant chronic, severe GvHD, did not complete post-transplant questionnaires/had incomplete post-transplant data, were deceased), which may introduce bias. While completers did not differ significantly from non-completers on demographic or medical variables (with the exception of age and transplant type), it is possible that participants who were most ill may have been least likely to complete post-transplant questionnaires.
Finally, our sample included patients who had undergone autologous or allogeneic transplant, with the majority receiving an autologous transplant. The larger number of patients receiving an autologous transplant (72.9 vs. 27.1%) is likely related to the fact that approximately half of patients had received a diagnosis of multiple myeloma (50.3%), for which autologous transplantation is often recommended [41] . There are some important differences between the two transplant types that warrant consideration including differences in preparative regimens, differences in the goals of transplantation (i.e., autologous transplant is often considered life extending while allogeneic may be considered curative), and differences in post-transplant symptoms and side effects. For example, allogeneic transplant patients are at risk of engraftment failure as well as acute and chronic GvHD, which can cause a variety of negative side effects and complications that can significantly impact quality of life. While we controlled for transplant type in the multivariate analyses and failed to find a significant effect of transplant type, additional research utilizing larger samples is needed to better understand the distinct relationships between pain, chronic disease self-efficacy, and quality of life among patients receiving each type of transplant.
Further, persistent pain (i.e., bone) is common for multiple myeloma patients, with more than 70% of patients reporting severe pain [42] . Pain has been described as one of the most bothersome symptoms [43] and is associated with factors that may influence patients' quality of life including functional limitations [44] , increased mood disturbance [45] , and fatigue [43] . Although controlling for transplant type likely accounted for the large number of multiple myeloma patients represented in this study, it is possible that the relationship between pain and quality of life domains found in the present study may be influenced by patients' diagnosis. Additional research is necessary to examine the effect that diagnosis may have on the relationships between pain, self-efficacy and quality domains.
The current study provides new insight into the relationships between pain, chronic disease self-efficacy, and quality of life across the trajectory of HSCT. The relationships between higher pre-transplant pain, lower pre-transplant self-efficacy, and lower quality of life post-transplant suggest that pain and self-efficacy could be used to identify patients at increased risk for poor outcomes following transplant. There is also evidence from intervention work that psychosocial interventions may be useful in helping patients learn to cope with pain and increase their chronic disease self-efficacy. This type of intervention may lead to better overall quality of life for HSCT patients. 
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